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[57] ABSTRACT 

A pressure-sensitive adhesive comprising as a main 
constituent a copolymer prepared by copolymerizing 
an alkyl acrylate with 2 to 6 mol%.of acrylic acid or 
methacrylic acid and 0.002 to 0.05 mol% of a poly- 
functional compound having at least 2 non-conjugated 
carbon-to-carbon double bonds per molecule. 

11 Claims, No Drawings 
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A novel aspect of this invention is that a pressure- 
PRESSURE^SENSITIVE ADHESIVE AND sensitive adhesive of superior quality can be obtained 

PRESSURE-SENSITIVE ADHESIVE TAPE OR by conjointly using a small amount of acrylic acid and- 

DRAPE /or methacrylic acid which alone cannot enhance the 

5 internal cohesive strength of the resulting copolymer to 
This invention relates to a pressure-sensitive adhesive an extent such as not to cause cohesive failure, and a 
comprising a copolymer of an alkyl acrylate as a main very small amount of the polyfunctional compound 
constituent. It also relates to an adhesive tape or drape which does not cause gellation, together with the alkyl 
comprising a base sheet and a layer of the adhesive acrylate. 

formed thereon. 10 The details of this mechanism are not known, but it is 

Alkyl acrylate polymers have previously been used as assumed that a pressure-sensitive adhesive having supe- 
pressure-sensitive adhesives, and it has been known rior internal cohesive strength and solvent resistance 
that they have superior properties such as tackiness, can be prepared because the amounts of acrylic acid 
anti-oxidation property or non-toxicity. However, these and/or methacrylic acid as a polar monomer are very 
polymers have poor internal cohesive strength, and 15 small as compared with the conventional techniques, 
when used as pressure-sensitive tapes, they tend to and that by copolymerizing a very small amount of the 
cause the cohesive failure of the adhesive layer. An polyfunctional compound, the branching of the copoly- 
attempt has been made to remedy this defect by copo- mer molecular chains or the intertwinings of the molec- 
lymerizing as much as at least 7 moWfe of a polar mono- ular chains with each other increases, 
mer such as acrylic acid or methacrylic. acid with the 20 The alkyl acrylates with the alkyl gTOup containing 1 
alkyl acrylate (see U.S. Pat. No. Re. 24906). However, to 1 4 carbon atoms can be used in this invention. But it 
such a conventional copolymer has only limited uses is necessary that the average number of the carbon 
because of reduced resistance to water or organic sol- atoms of the alkyl groups should be at least 4. 
vents. Furthermore, it is preferred that when such a The "average number of the carbon atoms of the 
pressure-sensitive adhesive is used as a surgical tape or 25 alkyl groups", as used in the present specification and 
drape, the amount of the polar monomer which tends claims, is defined by the following equation. 

Sin X (the moles of alkyl 
acrylates having n carbon atoms 
in the a)fcyl groups)! 



Average number of the carbon atoms of the alkyl groups = (|oUl mo|es Qf |he aJky) 

acrylates) 

Alkyl esters of acrylic acid in which the alkyl group 
to react with the living body should be minimized for 35 has at least 4 carbon atoms are preferred. Examples of 
prevention of troubles such as the eruption of the skin. such alkyl acrylate are , butyl acryla te, amyl acrylate, 

Accordingly, an object of this invention is to provide hexyl acrylate, heptyl acrylate, octyl acrylate, nonyl 
a pressure-sensitive adhesive having moderate tacki- acrylate, decyl acrylate, and 2-ethylhexyl acrylate. Es- 
ness and adhesiveness, a high level of internal cohesive pecially, the 2-ethylhexyl acrylate is preferred for its 
strength and superior solvent resistance and water re- *0 good adhesiveness imparting ability and from the co re- 
sistance, mercial standpoint. Alkyl acrylates in which the alkyl 

Another object of this invention is to provide a pres- group has less than 4 carbon atoms, such as ethyl acry- 
sure-sensitive adhesive tape or drape having good ad- late or methyl acrylate, may also be used if the average 
hesive properties. number of the carbon atoms of the alkyl groups is at 

It has now been found that a pressure sensitive adhe- .45 least 4. If the average number of the carbon atoms of 
sive comprising a copolymer prepared by copolymers- the alkyl groups is less than 4, the resulting copolymer 
ing an alkyl acrylate with 2 to 6 mol% of acrylic acid lacks tackiness. 

and/or methacrylic acid, and 0.002 to 0.05 mol% of a Part of the alkyl acrylate may be replaced by methyl 
copolymer component having at least two non-conju- methacrylate and/or vinyl acetate. The amount of the 
gated carbon-to-carbon double bonds per molecule has 50 other ester is 1 mol per at least 5 mols of the alkyl 
moderate adhesiveness, a high level of internal cohe- acrylate. This serves to increase the internal cohesive 
sive strength, and superior solvent resistance. strength of the copolymer to a greater degree. 

According to this invention, there is provided a pres- The polyfunctional compounds copoiymerizable with 
sure-sensitive adhesive comprising as a main constitu- the alkyl acrylate and acrylic acid and/or methacrylic 
ent a copolymer prepared by copolymerizing the fol- 55 a cid and having at least 2 non-conjugated carbon-to- 
lowing components: carbon double bonds per molecule may, for example, 

1. 94 to 98 mol% of at least one alkyl acrylate with be diallyl phthalate, ethylene glycol dimethacrylate, 
the alkyl group, containing 1 to 14 carbon atoms, polyethylene glycol dimethacrylate, trimethylol ethane 
the average number of the carbon atoms being 4 to trimethacrylate, or pentaerythritol tetramethacrylate. 
12, or a mixture of said alkyl acrylate with methyl ^ The polyethylene glycol dimethacrylate is especially 
methacrylate and/or vinyl acetate in a mole ratio of preferred. 

5 or more to 1 , The proportions of the alkyl acrylate or a mixture of 

2. 2 to 6 mol% of acrylic acid and/or methacrylic it with methyl methacrylate and/or vinyl acetate, the 
acid, and acrylic acid and/or methacrylic acid, and the polyfunc- 

3. 0.002 to 0.05 mol%ofa polyfunctional compound 65 tional compound in the resulting copolymer are an 
copoiymerizable with the monomers (1) and (2) important factor which affects the adhesiveness and 
and having at least two non-conjugated carbori-to- internal cohesive strength of the pressure-sensitive 
carbon double bonds per molecule. adhesive. It is essential that the proportion of the alkyl 
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acrylate or a mixture of it with methyl methacrylate 
and/or vinyl. acetate be 94 to 98 mol%, the proportion . 
of the acrylic acid and/or methacrylic acid be .2 to 6 
mol%, and the proportion of the polyfu notional com- 
pound be 0.002 to 0.05 mol%. 

If the proportion of the alky] acrylate or the mixture 
of it with methyl methacrylate and/or vinyl acetate is 
larger than 98 mol%, the adhesiveness of the resulting 
copolymer becomes excessively high to cause cohesive 
failure, and on the other hand, if it is below 94 mol%, 
the adhesiveness of the copolymer is insufficient Thus, 
the proportions outside the range specified above are 
unsuitable. When the proportion of acrylic acid and/or 
methacrylic acid is less than 2 mol%, the internal. cohe- 
sive strength becomes insufficient to cause cohesive 
failure. On the other hand, if it is larger than 6 mol%, 
the adhesiveness of the copolymer becomes low when 
it is used conjointly with the poly functional compound, 
and consequently, it loses pressure-sensitive adhesive- 
ness at room temperature. Furthermore, when it is used 
as a medical material such as a surgical tape or drape, 
its activity on the living body increases. For example, 
when it is applied to the skin, it tends to cause the 
eruption of the skin. Accordingly, it is not desirable to 
increase the amount of the polar monomer such as 
acrylic acid , or methacrylic acid. If the amount of the 
polyfunction al compound is more than 0.05 mol%, 
gellation occurs at the time of polymerization, and the 
resulting copolymer cannot be applied to a base sheet 
as an adhesive. On the other hand, if it is less than 
0.002 mol%, cohesive failure occurs because of the 
lack of the internal cohesive strength. 

The copolymer used in this invention can be pro- 
duced easily by the solution polymerization method in 
which the monomers (1), (2) and (3) are dissolved in 
a suitable solvent and the solution is heated in the pres- 
ence of a catalyst. Other polymerization methods such 
as emulsion polymerization may also be utilized. The 
catalyst used in the solution polymerization may suit- 
ably be a radical initiator such as benzoyl peroxide, 
azobisisobutyronitrile or lauryl peroxide. Such a cata- 
lyst is usually added in an amount of 0.2 to 2.0% by 
weight based, on the total amount of the monomers. 
Useful solvents include esters such as methyl acetate or 
ethyl acetate; aromatic hydrocarbons such as benzene, 
toluene or xylene; alicyclic hydrocarbons such as cy- 
clohexane; halogen ated hydrocarbons such as methy- 
lene chloride or ethylene dichloride; and ketones such 
as acetone or methyl ethyl ketone. Ethyl acetate is 
especially preferred because of its suitable boiling point 
and good ability to dissolve the resultant copolymer. 
The concentration of the monomers at the time of 
polymerization is preferably 35 to 60% by weight. If the 
concentration is less than 35% by weight, the rate of 
polymerization becomes very slow, and conversely, 
when it is larger than 60% by weight, the rate of poly- 
merization becomes very rapid, and there is an in- 
creased amount of the heat of polymerization. Usually 
when the polymerization is carried out for 5 to 1 0 hours 
at a temperature of 50° to 70°C, the copolymer can be 
Obtained at a polymerization conversion of more than 
95%. 

In the emulsion polymerization method, the mono- 
mers are emulsified in water and polymerized in the 
presence of a water-soluble polymerization initiator. 
The amount of water used for this purpose is preferably 
0.5 to 3 times the total weight of the monomers, and an 
emulsifier such as a sodium alkylaryl polyether sulfo- 
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nate or alkyl arylsulfonate may be used. The polymeri- 
zation initiator may be a water-soluble polymerization 
initiator, such as potassium persulfate or ammonium 
persulfate. If a reducing agent such as sodium hydrogen 

5 sulfite is conjointly used, the polymerization can be 
performed rapidly at lower temperatures. The polymer- 
ization conditions differ according to the amount of the 
monomers, but the intended copolymers can be ob- 
tained easily when the polymerization is performed at a 
temperature about 20° to 70°C. for 1 to 10 hours. 

As described above, the copolymer obtained by the 
present invention has superior adhesiveness, a high 
degree of internal cohesive strength and improved sol- 

j 5 vent resistance. Therefore, it is useful for producing an 
adhesive tape or sheet by coating it on a suitable base 
sheet, and can find applications in medical uses, sta- 
tionary uses, electrical insulation, and industrial uses. 
Especially when a pressure-sensitive adhesive compris- 

20 ing the above copolymer is used for medical purposes 
such as a surgical tape or drape, it does not cause the 
eruption of the skin because of the good pressure-sensi- 
tive adhesiveness and the small amount of the polar 
monomer contained Furthermore, since it has good 

25 solvent resistance, the tape or drape can be easily steril- 
ized by gas. 

The invention wili be described in greater detail by 
the following Examples in which all parts are by except 
as otherwise indicated weight. The properties of the 
30 resulting pressure-sensitive adhesives were evaluated 
by the following tests. 

1 . Bond strength 

The resulting pressure-sensitive adhesive was coated 
on a polyethylene support having a thickness of 100 

35 microns and a width of 1 cm to form an adhesive tape 
having an adhesive layer with a thickness of about 40 
microns after drying. The adhesive tape was bonded to 
a stainless steel plate for one minute at a pressure of 1 
Kg/cm 2 , and pulled off from it at a pulling speed of 2 

40 cm/min. in a direction of 180°. The peel strength 
(g/cm) at this time was measured, and made a measure 
of the bond strength of the adhesive. 

2. Cohesive Strength 

45 A solution of the pressure-sensitive adhesive was 
coated On two glass plates each havng a width of 2.6 
cm, a length of 5 cm and a thickness of 0.8 mm, and 
after drying the glass plates were bonded to each other 
with the adhesive layers superposed to each other. The 

5 q 0 degree pulling test was conducted with the bond area 
being 3.4 cm 2 . The thickness of the adhesive layer was 
adjusted to 40 microns, and the shear strength at a 
pulling rate of 2 cm/min. was measured, and made a 
measure of the cohesive strength of the adhesive. 

55 3. Cohesive failure 

The 0° pulling test was conducted on the adhesive 
tape used for measuring the bond strength using a stain- 
less steel plate. The presence of the adhesive remaining 
in the stainless steel plate was observed, and the cohe- 

60 sive failure was evaluated. 
'4. Solvent resistance 

An adhesive tape with a size of 1 cm X 1 cm the same 
as used for measuring the bond strength was bonded to 
a thin sheet of paper, and immersed in a solvent while 

65 being maintained horizontal so that the adhesive tape 
faces downwards! The solvent resistance is expressed 
by the time required from the peeling of the adhesive 
tape to the fall of the removed tape. 
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EXAMPLE I AND COMPARATIVE EXAMPLES 1 
TO 3 

A reactor equipped with a reflux condenser and a 
stirrer was charged with 97.4 parts by weight of 2-ethyl- 
hexyl acrylate,.2.5 parts by weight of methacrylic acid, 

O-LP*? 1 by * e "8hi°? P? 1 ^ 1 * 1 ^ 1 !* ^ycol (degree of 
pblyrnerizatiori 1 4) dimethacrylater 1 .0 part by weight 
of benzoyl peroxide and 100 parts by weight of ethyl 
acetate, and the polymerization was performed for 9 



6 

EXAMPLES 2 TO 4 



Example 1 was. repeated except that the proportions 
of the 2-ethylhexyl acrylate, methacrylic acid and poly- 

5 ethylene glycol dimethacrylate were changed to 94.8 
mo!% f 5.2 rooI% and 0.01 mol% respectively, and the 
concentration, of the monomers and the amount of the 
catalyst "at the time7>f polymeiizadbn were changed as 
indicated in Example 1 . The results are shown in Table 

1° 2. 

Table 2 



Polymerization 
conditions 



Adhesive | 



So|vem resi^ncq 



Concen- 
tration 
of the 





mono- 


Benzoyl 


Bond 


Cohesive 


Cohesive 






Uo- 




mers 


















(% by 


peroxide 


Strength 


strength 


failure 


Acetone 


Toluene 


propanol 


Examples 


weight) 


(pans) 


(g/cm) 


(g/cm») 




(sec.) 


(sec.) 


(sec.) 


2 


60 


1.0 


85 


. 2400 


None 


>1000 


>100 


>I800 


3 


50 


0.5 


88 


3800 


t§ 


>1000 


. 60 


780 


4 


50 


1.0 


70 


3400 


ti 


>1000 


59 


700 



30 



hours with slow stirring at 60°C. in an atmosphere of 
nitrogen. The polymerization conversion was 99.9%. 
300 parts by weight of ethyl acetate was added to the 
resulting polymer solution, and the solids concentra- 
tion was adjusted to about 20%. The:solution was then 
coated on a polyethylene film to form an adhesive tape. 
The bond strength, cohesive strength, cohesive failure, 
and solvent resistance of this tape were measured. The 
results are shown in Table 1 . 

Fof comparison, the above procedure was repeated 
except that . the amounts of the methacrylic acid and 
polyetheyiene glycol dimethacrylate were changed. 
The results are also shown in Table 1 . 

Example 1 is within the scope of the present inven- 
tion, and both the adhesive porperty and solvent resis- 
tance proved superior. In Comparative Example I, the 
amount of the polyfunctional compound exceeds the 
specified range, and during the polymerization, gella- 
tion occurred. In Comparative Example 3, the amount 
of methacrylic acid was increased from that in Compar- 
ative Example 2. Although there was no cohesive fail- 
ure and the adhesive property^ was improved, the sol- 
vent resistance was apparently poor. 

. ; . Table 1 



As is clear from Table 2, the pressure-sensitive adhe- 
sive obtained from the monomers having the propor- 
tions as defined by the present invention exhibited 
superior adhesive properties and solvent resistance. 



EXAMPLES 5 TO 7 AND COMPARATIVE 
EXAMPLES 4 TO 6 



Example 1 was repeated except that the types and 
amounts of the monomers were changed as shown in 
35 Table 3. The results are also shown in Table 3. 

Examples 5 to 7 are within the scope of the present 
invention, and both the adhesive properties and solvent 
resistance of the resulting adhesives were very good. In 
Comparative Example 4, no polyfunctional compound 
40 was used to prepare the adhesive, and cohesive failure 
occurred. Comparative Example 5 covered the case of 
increasing the amount of acrylic acid as compared with 
Comparative Example 4, and exhibited improved adhe- 
sive properties but poor solvent resistance. In Compar- 
4 5 ative Example 6, the amount of the polyfunctional 
compound exceeded the upper limit of the range sped- . 
fled in the present invention, and resulted in gellation 
during polymerization. 



. Proportions of the copolymer 
components (parts by weight) 



Adhesive properties 



Solvent resistance 





2-Ethyl- 

hexyl 
acrylate 


v Meth- 
acrylic 
acid 


Polyethylene 

glycol di- 
methacrylate 


Example 1. 


. 97.4 
(94.8) 


2.5 
(5.2) 


0.10 
(0.02) 


Comparative 
Example I 


97.4 
(94.8) 


2.5 
(5.2) 


0.35 
(0.0B) 


Comparative 
Example 2 


97.4 
(94.8) 


"2.5 
(5.2) 


0 

(0) 


Comparative - 
Example 3 


95.0 
(89.9) 


5.0 
(10.1). . 


0 

(01 



Bond 
strength 
(g/cm) 



Cohesive 
strength 
(g/cm 1 ) . 



Cohesive 
failure 



Acetone 
(sec.) 



Toluene 
(sec.) 



Iso- 
propanq) 
(sec.)" 



70 



130 



40 



3300 None 1000 



56 



1800 



Gellation occurred during polymeriratton 

1800 Yes 450 * 46 480 



3400 None 



92 



37 



195 
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Table 3 



• Proportions of the copolymer components fmol*,» Adhesive properties Solvent resistance 

poly- Co- - Co- 
ethylene Bond hesive . hesive Uo- 
2-ethyl- methyl meth- glycol stren- strcn- faU- pro- 
hc*yl n-butyi acry- acrylic acrylic dimeth. gth gth ure Acetone Toluene panol 
acrylatc aery late late acid acid acrytatc_ (g/cm) (g/cm')_ (sec.) (sec.) {sec) 



Example S 




94.9 






5.1 


0.016 


65 


4200 


None 


>I000 


55 


>1800 


Example 6 


81.0 




14.2 




4.8 


0.020 


86 


4500 




>I000 


54 


>I800 


Example 7 


95.0 






5.0 




0.010 


130 


6800 




>I000 >I00 


>I800 


Compa- 


























rative 


























Example 4 


95.0 






5.0 






320 


1100 


Yes 


500 


32 


900 


Compa- 


























rative 


























Example 5 


. 88.2 






11.8 






260 


8000 


None 


150 


35 


310 


Compa- . 


















Gdlation occurcd during 






rative 


95.0 






5.0 




0.070 






polymerization 






Example 6 



























EXAMPLES 8 TO 1 1 

Example 1 was repeated except that other polyfunc- 
tional compounds as indicated in Table 4 were used 



It is clear from Table 5 that when acrylamide or 
acrylonitrile was copolymerized as the polar monomer, 
cohesive failure occurred, and it was impossible to 
obtain a pressure-sensitive adhesive of good quality. 

Table 5 



Proportions of the copolymer 
components (mol%1 



Comparative 2 -ethyl- 



poly- 
ethylene 
. glycol 



Adhesive properties 



Bond Cohesive Cohesive 



Examples 


hcxyl 


acryl- 


acrylo- 


dimeth- 


strength 


strength 


failure 




acrylate 


amide 


nitrile 


acrylate 


(g/cm) 


<g/cm»> 




7 


95.0 


5.0 






230 


6900 


Yes 


8 


95.0 


5.0 




0.02 


105 


6100 




9 


94.7 




5.3 




40 


500 




10 


94.7 




5.3 


0.02 


70 


1500 





instead of the polyethylene glycol dimethacrylate. The 
results obtained are shown in Table 4. The amount of 45 
each of the polyfunctional compounds was 0.02 moI%. 
. As is clear from Table 4, the adhesive properties of 
the products were good in all of Examples 8 to 12 
which are within the scope of the present invention. 
Furthermore, the solvent resistance of the products was 50 
as good as in Example 1 . 

Table 4 



Exam* 
pies 



Polyfunctional 
compound 



Bond 
strength 
(g/cm) 



Adhesive properties 



Cohesive 
strength 
(g/cm«) 



Cohesive 
failure 



55 



EXAMPLE 12 

A reactor equipped with a reflux condenser and a 
stirrer was charged with 90.0 parts of 2-ethylhexyl 
acrylate, 2.5 parts of methacrylic acid, 7.5 parts of 
vinyl acetate, 0.05 part of polyethylene glycol (degree 
of polymerization 14) dimethacrylate, 1.0 part of ben- 
zoyl peroxide and 100 parts of ethyl acetate, and the 
polymerization was continued for 9 hours with, slow 
stirring at a temperature of 60°C. in an atmosphere of 
nitrogen. The polmerization conversion was 99.9 %. To 
the resulting polymer solution 300 parts of ethyl ace- 
tate was added, and the solids concentration was ad- 
justed to about 20 %. The resulting solution was coated 
on a polyethylene film to form an adhesive tape. This 
tape had a bond strength of 130 g/cm, and a cohesive 
strength of 5250 g/cm 2 . 

EXAMPLES 13 TO 16 AND COMPARATIVE 
. EXAMPLES 11 TO 13 

Example 12 was repeated except that the monomers 
65 shown in Table 6 were used. The bond strength and 
Example I was repeated except that the types and cohesive strength of the copolymers are shown in Table 
amounts of the monomers were changed as shown in 6. The results of Example 1 2 are also shown in Table 6. 
Table 5. The results are also shown in Table 5. 



8 


Ethylene glycol 
dimeihacrytate 


10s 


2800 


None 


9 


Trimelhylul ethane 
trimethacyrlate 


85 


8 300. 


it 


1.0 


Pentacrylthitol tetra- 


105 


2700 


60 




melhacrylate 






"- 11 


Diallyl phthalate 


78 


2800 





COMPARATIVE EXAMPLES 7 TO 10 
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Table 6 

Proportions of the copolymer components (mol %) 



10 



Adhesive 





„2<thyl- 
•hexyl . 
aery late 


acrylic 
acid 


Meth- 
acrylic 
acid 


vinyl 
acetate 


methyl . 
meth- 
acrytate 


styrene 


poly- 
ethylene 

glycol . 
dimeth- 
ocrytate 


- Bond 
strength 
(g/cm) 


Cohesive 
strength 
(g/cm*) 


Example 12 - - 


: 80.8 \ 




4.8 


14.4 






. 0.01 


130 


5250 


Example 13* . 


80.8 •: 




4.8 


14.4 






0.006 


145 


5330 


Example 14- 


--82.5 








12.6 




0.01 


100 


4540 


: Example 15 . 


80.6 


5.0* 




14.4 






0.01 


210 


8800 


Example 16 


82.3 


5.1 






12.6 




0.01 


195 


9200 


Comparative 


















7140 


Example 1 1 - 


- 66.4 




4.8 


28.8 






0.01 


50 


Example 12 


80.8 




4.8 






14.4 


0.01 - 


103 


1480 


Example 13 


89.9 




10.1 










40 


3400 



It is seen from Table 6 that by replacing part of the 
2-ethylhexyl aery late with vinyl acetate or methyl 
methacrylate in the 2-ethylhexyl acrylate-methacrylic 
acid-polyethylene glycol dimethacrylate, marked im- 
provement in bond strength and cohesive strength was 
observed. 

Comparative Example 1 1 covered the case in which 
the amount of vinyl acetate was outside the range spec- 
ified in the present invention. When the amount of 
vinyl acetate is too large, the cohesive strength of the 
resulting copolymer was improved but the bond 
strength was reduced remarkably. In Comparative Ex- 
ample 12, styrene was copolymerized instead of the 
vinyl acetate or methyl methacrylate, and in this case, 
the cohesive strength was reduced remarkably. 

What we claim is: 

1. A pressure-sensitive adhesive comprising as a main 
constituent a copolymer comprising: 

1 . 94 to 98 mol% based on the total of components 

( 1 ) and (2) of at least one alky! aery late monomer 
with the alkyl group containing 1 to 14 carbon 
atoms, the average number of the carbon atoms 
being 4 to 12, or a mixture of said alkyl acrylate 
with another monomer selected from the group 
consisting of methyl methacrylate, vinyl acetate 
and mixtures thereof, in a mol ratio of said alkyl 
acrylate to said other monomer of at least 5 to I, 

2. 2 to 6 mol% based on the total of components ( 1 ) 
and (2) of a monomer selected from the group 
consisting of acrylic acid,' methacrylic acid, and 
mixtures thereof, and 

3. 0.002 to 0.05 mol% based on the total of compo- 
nents (1) and (2) of a polyfunctional compound 
copolymerizable with the monomers (1) and (2) 
and having at least two non-conjugated carbon-to- 
carbon double bonds per molecule with the proviso 
that the amounts of component ( 1 ) and component 

(2) totals 100 mol%; said copolymer prepared by 
copolymerizing components (I), (2) and (3) by 



solution polymerization or emulsion polymeriza- 
tion. 

2. The pressure-sensitive adhesive of claim 1 wherein 
said alkyl acrylate is 2-ethylhexyl acrylate. 

3. The pressure-sensitive adhesive of claim 1 wherein 
said alkyl acrylate monomer is selected from the group 
consisting of butyl acrylate, amyl acrylate, hexyl acry- 
late, heptyl acrylate, octyl acrylate, nonyl acrylate, 
decyl acrylate, and 2-ethylhexyl acrylate. 

4. The pressure-sensitive adhesive of claim 1 wherein 
said polyfunctional compound is selected from the 
group consisting of diallyl phthalate, ethylene glycol 
dimethacrylate, polyethylene glycol dimethacrylate, 

30 trimethylol ethane trimethacrylate, and pentaerthritol 
tetramethacrylate. 

5. The pressure-sensitive adhesive of claim 1 wherein 
said monomer component (I) comprises 94 to 98 
mol% of at least one alkyl acrylate monomer with the 

35 alkyl group containing I to 14 carbon atoms, the aver- 
age number of the carbon atoms being 4 to 12, and 
another monomer selected from the group consisting of 
methyl methacrylate, vinyl acetate and mixtures 
thereof in a mol ratio of at least 5 to 1 . 

40 6. The pressure-sensitive adhesive of claim 5 wherein 
said other monomer is methyl methacrylate. 

7. The pressure-sensitive adhesive of claim 5 wherein 
said other monomer is vinyl acetate. 

8. The pressure-sensitive adhesive of claim 1 wherein 
45 said polyfunctional compound is polyethylene glycol 

dimethacrylate. 

9. The pressure-sensitive adhesive of claim 1 wherein 
said polyfunction compound is ethylene glycol dimeth- 
acrylate. 

50 10. The pressure sensitive adhesive of claim 1 

wherein said polyfunctional compound is trimethylol 

ethane trimethacrylate. 

11. The pressure sensitive adhesive of claim 1 

wherein said polyfunctional compound is pentaerythri- 

55 tol tetramethacrylate, 

* * * * * 
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